MnSOD inhibits proline oxidase-induced apoptosis in colorectal cancer cells.
Proline oxidase (POX), localized on inner mitochondrial membranes, is encoded by a p53-induced gene and metabolically participates in p53-induced apoptosis. Previously, we showed that POX catalyzed the generation of reactive oxygen species (ROS). We and others have demonstrated that overexpression of POX, independent of p53, causes apoptotic cell death in a variety of cancer cells. But a necessary role for ROS remains uncertain. Therefore, we asked whether superoxide dismutases (SOD) and catalase (CAT), important antioxidant enzymes, might interfere with the POX-dependent induction of apoptosis. In this study, we used DLD-1 colorectal cancer cells stably transfected with the POX gene under the control of a tetracycline-inducible promoter. When doxycycline was removed from the culture medium and the expression of POX was induced, apoptotic cell death was initiated. To examine the importance of the ROS-dependent component of the pathway, we infected DLD-1 POX cells with recombinant adenoviruses containing MnSOD, CuZnSOD, CAT or varying combinations of these adenoviruses followed by induced expression of POX. The expression of MnSOD inhibited POX-induced apoptosis, but others did not. Mechanistically, mitochondria-localized MnSOD dramatically reduced the release of cytochrome c to cytosol by POX. Compared with control cells, MnSOD-expressing DLD-1 POX cells generated a higher concentration of H2O2 owing to dismutation of superoxide radicals, which was elevated by POX. Thus, these data further suggest that the generation of superoxide radicals plays a crucial role in POX-induced apoptosis and the process is partially blocked by MnSOD.